Site investigation -- proposed residence, Moanalua, Oahu, Hawaii, for Mr. and Mrs. William Aki by Schirmer, Howard Jr.
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2 2 3 3  A n a p a n a p a  S~reet 
P e a r  I  C i t y ,  H a w a i i  9 6 7 8 2  
/  
D e a r  r - 1 r .  a n d  M r s .  A k i :  
S i t e  lnves~igation 
P r p p o s e d  R e s l d e h c e  
M o a n a l u a ,  O a h u ,  Ha~aif 
F  o  r  .  r - 1  r  •  a  n  d  ~~ r  s  .  W  i  I  I  i  a  m  A  k  i  
. I  N T R O D U C T !  O N  
T h l s  repo~t p~esen~~ t h e  ~esulfs o f  o u r  s i t e .  
i n v e s t i g a t i o n  o f  a  h o u s e  l o t  < T a x  t 4 a p  K e y  N o .  l - 1 - 4 5 - 1 1 3 > '  
f b r  a  p r o p o s e d  o n e - f a m i l y  r e s i d e n c e  i n  Moanalua~ O a h u ,  Haw~i i .  
T h e  g e n e r a l  l o F a t i o n  o f  t h e  s i t e  i s  s h o w n  o n  t h e  M a p  6 f  A r e a ,  
P l a t e  1 .  O u r  s c o p e  o f  w o r k  w a s  g e n e r a l l y  i n d i c a t e d  i n  o u r  
p r o p o s a l  d a t e d  J u l y  8 ,  1 9 7 6 .  P e r  t h i $  propos~!, o u r  r n v e s t i g a t l o n  
h a s  b e e n  l i M i t e d  ~o th~ l o w e r  p o r t i o n  o f  t h e  lbt~ beta~ t h e  
d r a i n a g e  d i t c h ,  i n  t h e  a r e a  \<~here t h e  h o u s e  i s  t o  b e  b u i l t .  
P R O J E C T  CONSID~RATIO~S 
I t  i s  u n d e r s t o o d  t h a t  . t h i s  i~vestigation i s  . t h e .  
r e s u l t  o f  t h e  r e q u i r e m e n t  p f  t h e " B u i l d i n g  D e p a r t m e n t .  o f  th~ 
C i t y  a n d  C o u n t y  o f  H o n o l u l u .  T h . i s  requiremen~ i n d i c a t e s  t h a t  
t h e  s i t e  s h o u l d  b e  e v a l u a t e d  b y  a  s o l  I s  e n g i n e e r  parti~ularly. 
i n  l i g h t  o f  a  r e l a t i v e l y  tece~+ s l o p e  f a i l u r e  i n v o l v i n g  a  ·  
h  o  u s  e  a  s  h  o r  t  d  i  s  ~a n  c  e  d  p  w  n  s  I  o p e  o  f  t  h e  p  r  e  s - e  n  t  I  o  ~ .  
P l a n s  f o r  t h e  p r o p o s e d  r e s , J d e n c e  p r e p a r e d  b y  R o b e r t .  
K .  K .  P a n g  h a v e  b e e n  r e v i e w e d  b y  u s .  T h e  p r o p o s e d  structu~e 
\ · t  i  I  I  b e  a  · s  p  I  i  ~ I  e  v . e  I  h o u s e  \ v  i  t  h  t . h  e  I  0 \ ' J  e  r .  I  e v e  1 .  c o  . n  s  t  r  u  c  t e d  
o n  a  b e n c h ,  w h i c h  w i  I  I  b e  c u t  in~o t h e  e~isting slo~e .  .  
a  n  d  t  h - e  u  p  p  e  r  I  e  v  e  I  w  i  I  I  b e  s  u  p  p  o  t  t  e  d  a  f  e . v r  f  ~ e  t  b  e  I  o  I i i  t  h e  
e x i s t i n g  g r a d e .  T h e  f a c e s  o f  t h e  c u t  f o r  t h e .  l o w e r  " l e v e l  
\ v  i  I  l  b  e  s  l J  p  p  o  r  t  e  d  b y  r  e t a  i  n  i  n  g  w  a  I  I  s  .  
o A > : " r 1 : E S  . 8  ll¥J:OO~!E 
f , l  r  .  a  n  d  M  r  s  .  \ • /  i  I  I  i  a m  A  k  i  
J u l y  1 9 ,  1 9 7 6  
P a g e  t w o  
S I T E  D E S C R I P T I O N  
T h e  s i t e  i s  l o c a t e d  o n  t h e  n o r t h  s i d e  o f  A l a  L a n r .  
S t r e e t  i n  t v 1 o a n a l u a  V a l l e y ,  O a h u ,  a d j a c e n t  t o  t h e  r i d g e  f o r m e d  
b y  R e d  H i l l  . .  T h e  t o p o g r a p h y  o f  t h e s i t e  a n d . s i t e · J a y o u t  i s .  
i n d i c a t e d  o n  t h e  P l o t  P l a n ,  P l a t e  2 .  S l o p e s  i n  t h e . a f e a  o f · '  
· t h e  p r o p o s e d  h o u s e ,  r a n g e  f r o m .  1 6  d e g r e e s  a t  t h e  d o w n s  l o p e  
h o u s e  l i n e  t o  r o u g h l y  3 0  degr~es: a t  t h e  u p s l o p e  , h o u s e  l i n e .  
r - ·  
T h e  l o t  i s  c o v e r e d  w i t h  h a l e k o a . t r e s s  f r o m  t h r e e  t o  
f i v e  f e e t  i n  h e i g h t  e x c e p t  f o r  a  g r a s s y  a r e a  w h i c h  e x t e n d s  
f r o m  elevati~n + 2 9 0  u p  t o  t h e • d r a 1 n a g e  d i t 6 h ,  q n  t h e  e a s t  
h a l f  o f t h e  l o t .  T h e  h a l e k o a  o n  t h i s  . s i t e  i s  g e n e r a l l y  g r o \ v i n g  
u p r i g h t  a n d  d o e s A n o t  e x h i b i t  t h e  c h a r a c t e r i s t i c  d o w n s l o p e  l e a n  
w h i c h u s u a l l y  I n d i c a t e s  t h a t  s o l  I  c r e e p  i s  t a k i n g  p l a c e . :  . .  
.  .  , ,  
T h e  s u b s u r f a c e  condit~ons o n  t h e  ~ite w e r e  inv~stigated 
b y  t h e  e x c a v a t i o n  o f  t h r e e  t e s t  p i t s .  T e s t  p i t  l o c a t i o n s  ar~ 
s h o w n  o n  P l a t e  2 .  T e s t  P i t s  1  a n d  2 ,  p e r f o r m e d  u n d e r  t h e  
fechni~~l ~uperVision o f  o n e  o f  o u r  g e o l o g i s t s ,  d i s c l o s e d  v e r y  
h a r d ,  r e d - b r o v / n  s i l t  w i t h  n u m e r o u s  l a r g e  i . J m - J e a t h e r e d . b a s . a l t  
b  o  u  l  d  e r  s  u  p  t o  t w o  f  e  e  t  i  n  I  a  r  g  e  s  t  d  i  m e  n  s  i  o  n  •  T  h  i  s  m a t e  r  i  a  I  .  
i s  non-exp~nsive a n d  a p p e a r s  t o  b e  a  r e s i d u a l  s o i  1 .  d e r i v e d  f r o m  
1 1 e a t h e r e d - i n - p l a c e  b a s a l t  r o c k .  P o c k e t  p e n e t r o m e t e r  r e a d i n g s  
o n  t h i s  s o l  I  y i e l d e d  p r e s s u r e s  c o n s i s t e n t l y  g r e a t e r  t h a n  
4.~ k i p s  p e r  s q u a r e  f o o t .  T e s t  P i t  1  · w a s  e x c a v a t e d  b y  a .  
b~ckhoe a n d  ~eached a  d e p t h  o f  5 . 5  ~eet b~fote f J r t h e r  p r o g r e s s  
\ " 1  a  s  p  r e v  e  n  f e d  b e  c  a  u  s  e  o f  t  h  e  I  a  r  g  e  b  o  u  I  d e  r  s  .  I  t  i  s  e  s  t  i  r n a  f  e  d  
t h a t  t h e  b e d r o c k  s u r f a c e  h e r e  g r a d u a l l y  g r a d e s  f r o m  b o u l d e r s  
·.-~ith.silt m a t r i x  i n t o  c o n t i n u o u s  r o c k .  T h e  b e d r o c k  s u r f a c e  
c a n  b e  a p p r o x i m a t e d  i n  T e s t  P i t  1 .  a t  a . d e p t h o f  a b o u t  6  fe~t 
< E l e v a t i o n  ~281 f e e t ) .  T e s t  P i t  2 ,  w h i c h  w a s  e x c a v a t e d  b y  
h a n d i  w a s  t e r m i n a t e d  a t  2 . 5  fe~t d u e  t o  b o u l d e r s .  
1  
.  '  .  .  .  .  .  
.  T e s t  P i t  3 ,  e x c a v a t e d  ( b y  b a c k h o e )  ~djacerit ~6 t h e  
e x i s t i n g  r o a d  d i s c l o s e d  a  s o m e w h a t  d i f f e r e n t  s o i l ,  c h a r a c -
1  e  r  i  z  e  d  a  s  a  s ,  I  i  g  h  t  I  y  e x  p  a  n  s  i  v  e  d  a  . r  k  b  r o w  n  s  i  I  t  1 1 1 i  t  h  b  o  u  I  d  e  r  s  •  
T  r ,  i  s  s o  i  I  i  s  p  o  s  s  i  b  I  y  f  i  I  I  m  a  t  e  r  i  a  I  p  I  a  c  e  d  d  u  r  i  n g  t  h  e  c o n s  t  r  u  ( : _ . : . . .  
7 i o n  o f  t h e  r o a d w a y .  I t  d o e s  n o t  a p p e a r  t o  e x t e n d  l a t e r a l l y  
i n t o  th~ l o t  m o r e  t h a n  t w o  o r  t h r e e  f e e t  n o r t h  o f  t h e  l o w e r  
Cso~th) p r o p e r t y  I  i n e .  .  
I  
· I  
I  
b e t a i  l e d  l o g s  o f  t h e  s o i l s  e n c o u n t e r e d  d u r i n g  t h i s  
i~vestfgation a r e  p r e s e n t e d  o n  t h e  L o g  o f  T e s t  P i t s ,  P l a t e  3 . ·  
S o i l s  w e r e  c l a s s i f i e d  a c c o r d i n g  t o  t h e  U n i f i e d  S o i l  Classificatio~ 
: : ;  ' !  
5  
- r  e m  s  h  o  \ ' I  n  o  n  P  I  a  t  e  4  .  S o  i  I  S a m  p  I  e  s  v i  e  r  e  o  b  t  a  i  n e d  b y  m e  a  n  s  ·  
o f  a  D a m e s  &  M o o r e  T y p e  p  Sam~~er ( E x h i b i t  1 )  w h i c h  w a 5  
ha~~-driven w i t h  a  4 0 - p o u n d  h a m m e r  ( 1 2 - i n c h  d r o p ) .  
p A E i ' : i 1 l l E S  8  M ! . O \ O i r . 2 E  
M  r •  · a  h  d  ~-1 r  s  .  W  i  I  I  i  a  m  A  k  i  
J u l y  1 9 ,  1 9 7 6  
P a . g e  t h r e e  
A d  d  i  t  i  o n  a  l  i  n  f o r m  a  t  i  o  i 1  o n  s  i  t  e  c o n  d  i  t  i  o n  s  " '  a  s  
o b t a i n e d  b y  O b S e r v a t i o n  o f  ~n e~isting o u t c r o p  l o c a t e d  a b o u t  
2 0  f e e t  w e s t  o f  t h i s  ~ot. T h i s  outero~ e x t e n d s  f r o m  r o u g h l y  
e l e v a t i o n  + 2 7 6  t o  + 2 8 4  a n d  d i s c f o s e s  s i m i  J a r .  c o n d i t i o n s  t o  
t h o s . e  f o u n d  i n T e s t  P i t s  1  a n d  2 .  L a r g e  b o u l d e r s  , < t o  t h r e e  
f e e t  i n .  d i a m e t e r >  w e r e o b s e r v e d  w i t h i n  v e r y  h a r d .  s i  I t  m a t r i x .  
L A B O R A T O R Y  T E S T I N G  
L a b o r a t o r y  .tes~ing w a s  perfor~ed o n  t h e  s a m p l e s  
b b t a l n e d  t o  d e t e r m i n e  t h e i r  e x p a n s i o n  characteristjc~. 
E X P A N S I O N  T E S T S  
- '  - ~ 
T h e  ~xpansion of~ la~er~l l y  e o n f i n e d  s a m p l e  a g a i n s t  
a  su~charge l o a d  i s  m e a $ u r e d  a f t e r  satu~ation.unti I  e x p a n s i o n  
c e a s e s .  T h e  e x p a n s i o n  o f  t h e  s a m p l e  i s  e~preSsed i n  p e r c e n t  
o f  t h e  ori~in~l s a m p l e  h e i g h t .  
T e s t  P i t  D e p t h  
·  S u r c h . a  r g e  
E x p a n s i o n  
N o .  
(  f  t )  
< £ l 2 . . ! l  
- < % >  .  
j  
5 . 0  
2 0 0  . '  
· - 0 . 9  
3  
2 . 5  
2 0 0  1  .  5  
D  I  S C _ U S S  I O N S  A N D  R E C O M i ' 1 E . N D A T  I O N S  
G E N E R A L  
T h e  s i t e  a p p e a r s  t o  b e  g e n e r a l l y  sui~ed t o  t h e  
p r o p o s e d  c o n s t r u c t i o n  o f  a  single~family r e s i d e n c e .  T h e  s o i  I  
c o n d i t i o n s  a r e  g o o d  a n d  d o  n o t  d i s p l a y  t h e  c h a r a c t e r i S t i c s  
w  h  i  c  h  a  r  e  i 1  o  r  r n a  I  I  y  f  o  u  n  d  i  n  .  p  r o b  I  e m  a  r e a  s  w  h  e  r  e  t  h e  s  o  i  1 .  s  m a y  
Si.Jbjec~ t o  m a s s  m o v e m e n t .  I n  a d d i t i o n ,  i t  ~ppears t h a t  t h e  \  
s o u t h  p o r t i o n _ o f  f h e  p r o p o s e d  h o u s e  w i  I I  b e  supp~rted o n  r o c k .  
E X C A V A T I O N  
I t  i s  anticip~ted th~f ~he p r o p o s e d  c u t ·  f o r : f h i s  
p r 6 j e c t  w i  I  I  e n c o u n t e r  b a s a l t  r o c k  w h e r e  e x c a v a t i o n  exten~s 
m o r e  th~n a p p r 6 x i m t e l y  s i x  f e e t  b e l o w  t h e ' e x i s t i n g  g r a d e .  
R o c k  ~ay e x i s t  a t  a  m o r e  sh~l lo~ d e p t h  tow~rd t h e  upp~r p a r t  
o f  t h e  l o t .  ·  
C o n s i s t e n t  w i t h  o , u r  p r e v i o u s  v 1 o r k  i n  t h i s  a r e a ,  w e  
r e c o m m e n d  t h a t  e x c a v a t i o n s  i n  r o c k  b e  construct~d o n  s l o p e s  
n o t  s t e e p e r  t h a n  t  ( h o r i z o n t a l )  t o  1  ( v e r t i c a l )  < ! : 1 ) .  
S l o p e s  e x c a v a t e d  i n  s c i  I  s h o u l d  b e  c o n s t r u c t e d  t o  s t a n d  a f  
n o t  s t e e p e r  t h a n · 2  ( h o r i z o n t a l )  t o  l  ( v e r t i c a l )  ( 2 : 1 ) .  
r.;Ai-"'f~ES e  W d O O R : E  
~-! r  .  a n  d  f - . 1  r  s  .  W  i  I  I  i  a  m  A  k i  
J u l y  1 9 ,  1 9 7 6  
P a g e  t o u r _  
D e p e n d i n g  o n  t h e  de~th a t  w h i c h  r o c k  i s  e n c o u n t e r e d ,  s o m e  
r e d e s i g n  o f  t h e  u p p e r  s l o p e s  m a y  b e  n e c e s s a r y  t o  a d j u s t  t o  
t  h  e  s  e  r  e  c o m  m e  n  d  a  +  i  o  ' n  s  .  F o  I  I  o w  i  n  g  e x  c  a  v a t  i  o n  ,  a  I  I  s o  i  I  ·  
c o v e r e d  s l o p e s  s h o u l d  b e  plant~d a s  s o o n  a s  pos~ible t o  
m i n i m i z e  e r o s i o n .  
F O U N D A T I O N S  
_ /  
W h e r e  b a s a l t  b e d r o c k  i s  e n c o u n t e r e d  d t i r i n g  e x c a v a t i 6 n ,  
t h e  f o u n d a t i o n s  f o r  t h e  p r o p o s e d  hou~e a n d  r e t a i n i n g  w a l l  ·  
s h o u l d  b e  p l a c e d  o r i  - t h i s  r o c k  u t i l i z i n g  a n - a l l o w a b l e  b e a r i n g  
p r e s s u r e  o f  5 0 0 0  p o o n d s  p e r  s q u a r e  f o o t  . .  fo~ f o o t i n g s  
b e a r i n g  o n  t h e  r e s i d u a l  s o i l ,  a n  a l l o w a b l e  b e a r i n g  p r e s s u r e  
o  t  2  5  0  6  p  s  f  r n a  y  b  e  u  s  e  d  .  A  I  I  f o o t  i  n  g  s  s  h  o  u  I  d  h  a  v  e  c : 1  m  i  n  i  m  u  m  
w i d t h  o f  1 8  inches~ ·  ·  
R E T A I N  l N G  \ ' / A L L  
F o r  t h e  p r o p o s e d  ret~ining w a t l ,  w h i c h  i s  p l a n n e d  
t o  b e  a b o u t  1 0  f e e t  h t g h ,  ~e r e c o m m e n d  a  d s s i g n  activ~ 
l  a  t  e r  a  I  p  r e s  s  u  r  e  o  f  2  0  0  p  o  u  n  d  s  p  e  r ·  s  q  u  a  r  e  f  o  o  t  u  n  i  f  o  r  m  I  o  a  d  .  
f h i s  w a l l  s h o u l d  b e  b a c k f i  l i e d  w i t h  g r a n u l a r ,  f r e e - - d r a i n i n g  
mate~ial n d  w e e p  h o p e s  s h o u l d  b e  p r o v i d e d  a v e r y  1 0  f e e t  t o  
p r e v e n t  m o i s t u r e  b u i l d - u p  b e h i n d  t h e  \ v a l l .  ·  
SL/\SS~ON-GRADE 
F o r  s l a b s - o n - g r a d e ,  a .  6 - - i n c h  c a p i l l a r y  b r e a k  l a y e r  
o f  3 8  f i n e  r o c k  s~ould b e  p r o v i d e d  i m m e d i a t e l y  b e n e a t h  t h e  
s l a b .  T h i s  l a y e r  i s  t o  d i s c o u r a g e  t h e  a c c u m u l a t i o n  o f  w a t e r  
~f,•n,~<lth t h e  s l a b .  F u r t h e r m o r e ,  i n  m o i s t u r e  s e n s i t i v e  · a r e a s ,  
o n  i m p e r m e a b l e  m e m b r a n e  s h o u l d  b e  p l a c e d  b e t w e e n  t h e  c r u s h e d  
r o c k  l a y e r  a n d  t h e  s l a b .  T h i s  membran~ c a n  b e  s a r i d w l c h e d  
~~rween o n e  i n c h  s a n d  l a y e r s  t o  mini~ize p u n c t u r e  d u r i n g  
c~j)'·,~~ t r u c t  i o n .  
T h i s  r e p o r t  h a s  b e e n  p r e p a r e d  f o r  t h e  o w n e r s ,  Mr~ 
i .  : - t  r  s  .  \ · 1  i  I  I  i  a m  A  k  i  ,  f  6  r  d e s  i  g  n  p u r p o s e s  i  n  a c c o r d a n c e  \ ' /  i  t  h  
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' i c  o t h e r ·  \ · J a r r a n t y ,  e x p r e s s e d  o r  i m p  I  i e d ,  i s  m a d e  a s  t o ·  t h e  
~~Qfe;sional ~dvice i n c l u d e d  i n  t h i s  r e p o r t .  
.::J,..;._~l E S  f l .  f i ' > f i l o O O R : E  
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T E S T  P I T  1  
S u R F A C E  E L E V A T I O N  2 8 7  F E E T  
M S L  D A T U M  
D E S C R I P T I O N  
M H . - . I R E D - B R O W N  M O T T L E D  G R A V E L L Y  S I L T ,  H A R D ,  W I T H  
G M  U N W E A T H E R E D  B A S A L T  B O U L D E R S  ( R E S I D U A L  S O I L )  
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G R A D E S  T O  L A R G E  B O U L D E R S  
V E R Y  H A R D  
.  
S I L T  M A T R I X ,  
T E S T  P I T  C O N P L E T t D  A T  5 · 5  F E E T  U N  7-9~76 
N o  W A T E R  E N C O U N T E R E D  .  
T E S T  P I T  2  
S u R F A C E  E L E V A T I O N  
. M S L  D A T U M  
D E S C R I P T i O N  
2 8 8  F E E T  
MH-~RE~ B R O W N  A N D  G R A Y  G R A V E L 4 Y  S I L T  W I T H  BOULDE~S 
G M  ( t o  2 '  D I A M t T t A ) ,  V E R Y  H A R b  ( R E S I D U A L  SO~L) 
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T E S T  P I T  C O M P L E T E D  A T 2 . 5  F E E T  O N  7~9 . . .  7 6  
N o  W A T E R  E N C O U N T E R E D  
T E S T  P I T  
3  
S u R F A C E  E L E V A T I O N  
M $ L  DATU~ 
D E S C R I P T I O N  
2 7 6  F E E T  
. M H - 1  D A R K  B R O W N  M O T T L E D  S I L T  W I T H  G R A V E L ,  V E R Y  H A R D  
G M  .  ( F I L L ? }  .  
G R A D E S  WIT~ L A R G E  B O U L D E R S  
T~ST P I T ·  C O M P L E T E D  A T  3 . 9  F~ET O N  7 - 9 - 7 6  
N o  W A T E R  ENCOUNiE~ED 
O F  T E S T  
P I T S  
N o T E s :  
*  HAt~MER \ - / E I G H T  =  4 0  P O U N D S  D R O P P I N G  1 2
1 1  
1 m - D E P T H  A T  W H I C H  U N D I  S T U R S E D  S M - l P L E  W A S  T A ! \ E N  
I D A M ! I E ! S  8  - C O A l ! !  
~-DEPTH A T  W H I C H  D I S T U R B E D  S A M P L E  W A S  TA~EN 
P L A T E  3  
W A T E R  O U T L E T S  
H E A D  
N O T C H E S  F O F c  
E N G A G I N G  
F I S H i N G  T O O L .  
H E A D  E X T E N S I O N  
( O P n O N A L  I  
B A R R E L  
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F O R  S O I L S  E A S Y  T O  R E T A i N  I N  . S A M P L E R  
C H E C K  V A L V E  
N E O P R E N E  S E A T  
S P A C E  T O  R E C E I V E  
D I S T U R B E D  S O I L  
C O R E - R E T A I N E R  
R I N G S  
( 2 1 / 2 " 0 . 0 .  B Y  I "  L O N G I  
A L T E R N A T E  A T T A C H M E N T S  
B A R R E L  
B A R R E L  C O U P L I N G  
S A M P L I N G  T U B E  
C O U P L I N G  
.  S P L I T  F E R R U L E  
' i . o ' c  K  f N < G  ~ t N · &  
T H I N - W A L L E D  
S A M P L I N G  T U B E  
.  (  6  . .  A : . o  1 2  . .  : r u a e . s  
I N T E R C H A N G E A a L E )  
N O T E :  
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SOIL CLASSIFICATION CHART · f 
·1 
MAJOR DIVISIONS 
NORE THA"' '0% 
01 .. ATEftiAl. IS 
~ TMA"' NO 
.200 SIEVE SIZE 
SAND 
AND 
SAND'!' 
SOILS 
WORE THAN ~0°/0 
CLEAN 
(LITTLE OR hO 
FINES 
OF COARSE. I'RAC-~(~OJfli'lf[CIAit.E AMOUNT 
TION ~ , 0_. FINES) 
LETTER 
SYMBOL !TYPICAL DESCRIPTIONS 
*!l.l.·G~A0£0 G't4>i£l.S. GR.\>i(L-
GW SA"'O WIXTU•£S, LITTLE OR 
.. 0 FINES 
GP POOiitLY- Ci"A0(0 GRA'iEL S, GAAVEL-5Aiot0 W!lcTUR!S, LtffL[ OR 
IWO Fr"'ES 
SILTY GA.t.V[LS, GWAV(L- SA .. O• 
GM SILT WtXTUR[S 
GC 
CLA"tfY GIUVEI..S, Clit4VEl.·SAiril0• 
CLAY "'IXTU.[5 
sw WELL- GRADED SANDS, GRAV[LL't SANDS, L I TTl.[ Olt lriiO FI..,ES 
SP POOitLT - G•.AOEO 5~11105, C.IUYELL Y SAN£;-$, LITTLE OR NO FIN[S 
SM SIL"!'Y SANDS, SANO• SILT WI.TUit[S 
l
tj 
' j 
' 'I 
p 
f: 
l NO SI!V[ sc CLAYEY SANDS, SANO•CLAY loil)fTWU:5 I o 
INORGANIC SILTS AND V(IIY FtHl ---- -lSQ 
FINE 
GRAINED 
SOILS 
MORE THAH ~0 % 
OF IWAi£AIAL. IS 
~ TI'IAH NO 
200 SIEV£ StZE 
SILTS 
AND 
CLA'I'S 
SILTS 
AND 
CLA'I'S 
LIQUID LIMIT 
~ TH4N 
LIQUID L.tNIT 
GREATER THAN 
HIGHLY ORGANIC SOILS 
NOTES: 
I, DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE CLASSIFICATIONS. 
ML 
CL 
OL 
MH 
CH 
OH 
PT 
SAJoiOS, ROCC HOU!It, SIL.TY Olt ~ 
Ct.AY£Y F"JN! SAWDS 0" CLAYEY l 
SILTS WITH SLIGW1 PL.a.STICITY J 
lkO"GANtC CLAYS OF LOW TO WEOtUIII 
PLASTICITY, G1tAY'Et..~"r C~AYS, 
5.\HQY CL.ATS, SILTY' CLAYS, LEAN 
CLAl'S 
OAG4NIC. Stl TS AND OltGAir.IIC 
SILTY CLAYS OF t..O'IIr PLASTICIT'f 
1-.0A'GA"fiC SILTS, WICACE:OUS OR 
Ot.&To.,..,ce:ous Fllr.i£ S.t.HD o• 
SILTY SOIL.$ 
INORG.\IoiiC CLAYS OF HI G~ 
PLASTICITY, fAT CLAYS 
O~GAattC CL.Al'S OP WEOIUM TO lo!IGN 
PL.o\STICTT, OitGANIC SILTS 
PEAT, HUWl.JS, S'!lf..t.W.P $011..5 
WITH ~tGH 0"GA~IC CONTENTS 
z 
0 ;:: 
<., ~~ 
"' <O 
d~ 
,.~ 
g$ 
>-• ~~ g ... 
~~ 
c: 
0 
... 
5 
ti;4 
Q• ;;::! 
~~ 
~r~ 
j:;:l 
llll 
"'I ~:2 
I 
, I 
-----, 
I 
l 
I 
I 
2. WHEN SHOWN ON Tt1E BORING LOGS, THE FOLLOWING T!oRMS ARE US£0 TO DESCRIBE THE 
CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE COM?ACTNESS OF COHESIONLESS SOILS. 
VERY SOFT 
SOFT 
MEDIUM STlFF 
STIFF 
VERY SnFF 
HARD 
COHESIVE SOILS 
(APPROXIMATE SHEARING 
STRENGT': IN KSF) 
LESS TH~N • 2~ 
0.23 TO 0.5 
0.5 TO 1.0 
1.0 TO 2.0 
2.0 TO 4.0 
GREATER THAN 4.0 
COHESIONLESS SOILS 
VERY LOOSE 
LOOSE 
MEDIUM DENSE 
DENSE 
VERY DENSE 
THESE ARE USu.'ILLY 
BASED ON AN EXAMINA-
TION OF SOIL SAMPLES, 
PENETRATION RESIST-
ANCE, AND SOIL DENSITY 
DATA. 
I 
I 
I 
I 
I 
GRADATION CHART 
PARTICLE SIZE 
MATERIAL SIZE LOWER LIMIT UPPER LIMIT 
~Ji..LI""=n:Rs SIEVE StZE• '-IILL!Mt. fERS SIEVE SIZE• 
SAND 
FIN!:: .074 .. zoo• 042 
MEDIUM 042 •40• 2:.CO 
COARSE 2.00 t;IO• 4.:'"6 
GRA\IEL.. 
Ft'E 4 76 ... . 191 
COARSE 19.1 314"• 76.2 
":OBBL.ES 76 2 3" • Yl48 
80ULOERS 3048 12. 914.4 
'·"\ 
' I 
. I 
1 
' 
0 U.S. STANOAfiO • CLEAR SQUARE OPENI,.GS 
PlASTICITY CHART 
L!OUIO LIMIT 
10 20 4() 50 60 70 80 ~ 
-- -
-
"' 
v CH 
>P )v 
z 17 
L :J ch 
CL / 
I /v MH a OH 
v . 
rrc~:~-rf ML a OL 
r l,' l 
SAMPLES 
&1 INDICATES UNOISTURBED SAMPLE 
C?J f.IDrCATt:S OrSTUABEO SAMPLE 
0 INOICATES SAMPliNG ATTEMPT WITH NO RECOVERY 
I rYCICATES LENGTH·OF COR'.NG RUN 
NOTE• 
DEFINITIONS OF ANY ADDITIONAL OATA REGA~OING SAMPLES ARE 
ENTERED ON THE FIRST LOG ON WHICH THE DATA A?PEAR. 
040• 
0\0. 
.... 
lt4" • 
3". I 
t:!• I 
36" I 
90 100 
-
--
/ 
\..._ NIFIED SOIL CLASSIFICATION 
,.,. ~ 
I 
I 
SYSTEM 
DA!lllil38 8 M«>>IA!I! 
PLATE 4 
